The observations by the photoelectric astrolabe at Yunnan Observatory relative to the Hipparcos Catalogue and the optical positions of 55 radio stars were obtained from observations between 1991 and 2000. They all resulted from processing the photon counts obtained by means of the astrolabe after the automation of the instrument. There are 46 stars in common with the Hipparcos Catalogue .
Introduction
The photoelectric astrolabe of the Yunnan Observatory was installed at the site and put into operation in 1980. The instrument took part in the determination of the Earth Rotation Parameters and joined the Main Campaign of Project MERIT (a program of international collaboration to monitor earth rotation and compare techniques of observation and analysis; Melbourne et al. 1983 ). Owing to its high observation accuracy the instrument also took part in compiling the General Catalogue of Photoelectric Astrolabes stars (Working group of GCPA 1983) and afterwards in the Chinese Geodetical Stars Catalogue (Working group of CGSC 1991). Upon S. Dėbarbat's (1986) call for intensive observations of radio stars by optical astrometry, 50 radio stars have been selected and observed since 1986. The instrument was automated and equipped with a photon counting detector in the later eighties. It can be operated automatically to observe stars as faint as magnitude 11.0 (Xu et al. 1993 ). The objects contained in the astrometric catalogue of radio stars by Walter et al. (1990) have all been included in the program to contribute to the linking of the optical reference frame to the VLBI reference frame based on extragalactic objects (Walter & Sovers 2000) . Despite the rainy period lasting nearly half a year in Kunming we succeeded by the end of the year 2000 in deriving the optical positions of 55 radio stars from two transits each Send offprint requests to: H. Hui, e-mail: huhui@public.km.yn.cn Tables 1 and 2 are also available in electronic form at the CDS via anonymous ftp cdsarc.u-strasbg.fr (130.79.128.5) or via http: //cdsweb.u-strasbg.fr/cgi-bin/qcat?J/A+A/383/1062 between 1991 and 2000. These observations resulted from the data acquired by the photon counting detector after the automation of the instrument.
Observation and reduction
The radio stars were inserted in the program of 16 basic groups. Each basic group lasts 1.5 hours and involves 40 stars, among which more than 32 stars are related to the FK5 (All FK5 stars are part of the Hipparcos Catalogue). The parameters, U (clock error), Y (latitude correction) and Z (correction of zenith distance for the instrument) are estimated using the FK5 stars in a basic group in which a radio star is inserted. Then the residual is calculated from the following expression: (Dėbarbat & Guinot 1970; Li et al. 1983) , where T is the recorded time of transit and T 0 is the calculated time of transit of a star. B z accounts for the vacuum correction of the instrument tube and the acceleration correction of the instrument during observation. ϕ 0 is the adopted latitude of the observing site. A is the transit azimuth of a star, reckoning from north to east, in the range of 0 o to 360 o . Assuming that V e and V w are the mean residuals at east and west transits, respectively, the position corrections of the radio stars in right ascension and declination are determined from double transits by the formulas
and Here q denotes the parallactic angle. We used the stars with | cos q| < 0.3 to calculate 2K from the following expression
where m e and m w are mean errors of V e and V w , respectively. In this catalogue there are 36 stars, from which one obtains 2K = 0.0045. Since for | cos q| < 0.3 the declinations are obtained by the astrolabe with a rather low precision, they are not given in the catalogue. Since the Hipparcos Catalogue is the primary realization of the ICRS at optical wavelengths (IAU, 1998) , the stellar data of the basic groups have all been adopted from the Hipparcos Catalogue and all the observations have been rereduced since 1986.
Results
The optical positions of the 55 radio stars are presented in Table 1 . The mean number of observations of each star is about 33. The mean precisions are ±0.
s 0021 and ±0. 026, respectively. The mean epoch of observations is 1995.52.
To test the external accuracy of the positions given in Table 1 and denoted YPA we made the following three comparisons: a) HIC-YPA. The difference between the positions of the Hipparcos Catalogue and YPA for the stars in Table 1. b) BORD-YPA. The positions of stars determined by the Bordeaux meridian circle minus YPA. The Bordeaux results are quoted from the report of Requième & Mazurier (1991) . c) USNO-YPA. The positions of stars determined by the Flagstaff Astrometric Scanning Transit Telescope of the US Naval Observatory (Stone 1997) minus YPA. For the comparisons, the positions of stars were reduced to the same epoch by means of the proper motions taken from the Hipparcos Catalogue or from Walter et al. (1990 Walter et al. ( , 1997 ) before computing differences. The differences are given in Table 2 . We also made a statistical analysis of the differences and the results are given in last four rows of Table 2 . It can be seen that these quantities all are very small. Therefore YPA's external accuracy is very good.
